A chronic renal rejection model with a fully MHC-mismatched rat strain combination under immunosuppressive therapy.
The Fischer-to-Lewis (LEW) rat model of kidney transplantation is a widely accepted and well-characterized model of chronic rejection. In contrast to transplantation in a clinical setting, however, the absence of treatment with immunosuppressants and only minor mismatch of major histocompatibility complexes (MHCs) are critical discrepancies. Here, we established a rat model of chronic rejection using fully MHC-mismatched strains in which kidney disease progresses even under immunosuppressive therapy. LEW (RT1(l)) rats were used as donors and Brown Norway (BN, RT1(n)) rats as recipients. Intramuscular administration of 0.1mg/kg of tacrolimus was initiated on the day of transplantation. Post-transplantation, this dose was maintained until Day 9, suspended until Day 28 and then resumed from Day 29. Renal function, histopathology, and levels of donor-specific antibody (DSA) and several biomarkers of renal injury were assessed. On Day 91 post-transplantation, recipients received tacrolimus treatment with short-term suspension exhibited reduced renal function and changes in histology. Those were characteristics of chronic rejection including glomerulosclerosis, interstitial fibrosis, and tubular atrophy in human transplantation recipients. Urinary protein excretion increased in a linear fashion, and elevated levels of several biomarkers of renal injury and DSA were observed even under administration of an immunosuppressant. We established an allograft rejection model with impaired renal function and typical histopathological changes of chronic rejection in fully MHC-mismatched rats by controlling administration of an immunosuppressant. These findings suggest that this model more accurately reflects transplantation in a clinical setting than existing models and enables the evaluation of therapeutic agents.